Hyaluronan tetrasaccharides stimulate ceramide production through upregulated mRNA expression of ceramide synthesis-associated enzymes.
It has been reported that hyaluronan has different physiological functions as suggested by variation in molecular weight. In addition, it has also been reported that CD44, the major hyaluronan receptor, was demonstrated to induce keratinocyte differentiation and lipid synthesis of cholesterol. We focus attention on the hyaluronan tetrasaccharides (HA4) which is the smallest unit of hyaluronan. We previously reported that HA4 induced keratinocyte differentiation and that CD44 may be involved. For the purpose of clarifying the influence of HA4 on ceramide synthesis, we evaluated both of these factors in keratinocytes in vitro and in vivo. The mRNA expression of ceramide synthesis-associated enzymes and intracellular ceramide content were evaluated after HA4 treatment in normal human epidermal keratinocytes. In addition, the ceramide increasing effect of HA4 on skin in UVA-irradiated hairless mice was assessed by water content of stratum corneum (SC) and transepidermal water loss (TEWL) methods. The mRNA expression of ceramide synthesis-associated enzymes and intracellular ceramide content after HA4 treatment were increased compared with the control. Furthermore, HA4 treatment increased water content of SC and decreased TEWL. These findings suggest that HA4 affected ceramide synthesis and is involved in the improvement of UV-induced skin damage.